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(54) CLAMPING CIRCUIT AND INTERFACE CIRCUIT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a clamping 
circuit where circuit constitution can be simplified, the 
range of clamping voltage can easily be set and 

power consumption can be reduced, and to provide * C; ' Ejj^ri^ 




Droviae 

an interface circuit using the clamping circuit 

SOLUTION: An nMOS transistor NT1 and a diode D1 ^ gpi 
and are connected in series between the supply line w ^ rTs: 
of power voltage Vcc and an input terminal Tin, and a ^-.^ I 

diode D2 and a pMOS transistor PT1 are connected 
in series between the input terminal Tin and a ground 
potential GND. Divided voltage VND1 and VND2, 
obtained from resistors R1, R2 and R3 connected to 
the control terminals of the transistors NT1 and PT1 
in series, are respectively applied to the bases of the 

transistors NT1 and PT1. A transistor NT2 is connected in parallel to the resistor R2. The 
divided voltage is controlled by a control voltage VB inputted to the control terminal of NT2, 
and the range of clamping voltage can be controlled. The terminating resistor of a 
transmission line can be omitted by connecting a clamping circuit to the input sides of 
respective buffer on the transmission line. 
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SftT v^JH2 co h ^ y *Jx ? kffS2 <r>?4 *- H k £ 
*t»JB2<O0»fc. ±MSm2cr>hyy : JA*<r)®W!®? 
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-^yx#14Bi:<O^^Lfc^^. C 

mo s F5>fA-DRv i a^momsSE I L **eiS»T 
v i oai^^T i # i l . 

[0 03 6] H5 (b) {C*3V%T. Cli:C2«S. 
mULTTLK7^A'-DRV2 OftjltfJ^ 1"<)V 

■Bdfu-v<>\s<F>b%<7)\£j}4 yt°-yyx<ffiiZ*k 

DiRi/D2i,&. *ti?ti7jy~rim<r>±M 
^K;Mffl) bTW (o-U^HB) tf^xrWttfc 
^LTV^. 4fc. jSiaBtCiD. HE (a) fcHt» 

4. 

[0 0 3 7] 05 (b) iZTji-fXolZ. ULTTLh'7 

>fyN'-DRV2^fflv^^-. Zcoititrf yv-yyx 

ifi&xm^ u^Mzfc tx2 fmx® nmhh.mt 

ZMiL&b. yK-yyxifiKZK**) . Mzn 

$tiMy\z-yyxw±%<ti:h. stiTL 
< -r s z. b izx o . im&<7)%ttzmi-tmm 
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5(b) iz^-f X o fcSMM >V-y>ximZ2®a; 
[0 0 38] tifrttf, ULTTLh'7'(A'-DRV2J: 

&t%&iji£m^tz'<y?-yx-x\simzi3^x. ul 

TT L K y A > <— D R V 2 <?>)&h V^)V<T> b %■ . 

iS&HTLsoflffivji/W is^cDftjj'f yt'-yy* 

#ttBi:c7)£i!£Hlfc£j£-t-l>. d<0i:#. ULTT 
LI<7'fA-DRV2 £>{£i*iST L tmaa I hi J^flWft 
— ULTTLF^-f>'<-DRV2<7)!ii^* i 
o-K;UDi: # . fS&ISiT Ltfi^EVJiu— K;U9 
iftfH y \z-?yxW&C 2 fcjffiB-CiSl/O^MWifi 

I^tl^ ULTTLK7^^-DRV2)!)^ej*JlT 
[0039] 05 (a) b (b) $rjfc^-g»t. I H i<I 

„ , i i L i i< i it k not>«aEiLi<o*e«ffi*«iiss 
i L co«wffl«to/h$^. Ht«fi»«8Jc*fL-c» ul 

>fA'-DRVl^^J:0K5-f A-^^ftmSE 
[0040] dd-C, 03£^f «fcot=. *4H6iS*>ft 

h*){z? yyvmmm^tzJ y?—7 3.-xm$kt L 

UttWC 05 (b) ^-rSl 1 ^ ULTTLH 
9 -f t <— D R V 2 C7)tt}^ *^ n -f VKf\rf) b # , froHi&T 

Lcomffivii; w w<jW)i&JM y^—yyxw&Q- 1 
fc/W l^/Hio? 7yr#ttD 1 i:<93cH£H2tc£ 
iTf*. ;<Otl. ULTTLH7'fA-DRV2K 
fi3iURTLt«a[lHi36 t «l&$*l.*. — ULTTL 
K5-f a*-DRV 2<oai7)* i o-K;kcOi:# , fciMitS 
TLO«EV(in-K;K^ai^j-f ytr— *>*«ttC 
2 i: O - K/HH*> ? 5 y 7"W&£> 2 fc <O^MA L 2 £ 
£5&tS. i^tl, ULTTLb'7^fA'-DRV2A> 

its. 

[004l]|S*«J:ai:> i H 2<Ihi. I I L2 I < I 
/JvSlA. iOidlC. ULTTL K7^A'-DRV2S: 

$ < * o . fflMm^L^nfts . $ (=, ms*ji§?> 

ULTTL H7^A-DRV2cO{U^jfl-^K^ 

[ o o 4 2 ] . ULhutHj Ltz*wm? y yrmm 
(Dmmmm\t. Mosvyyuxfbyjx-Ynzx^ 



?by4*-}<iz£ixffifs.-r&zbi>-*imx'hz>. z 
o-mbix. meiz^-ttyy-rmfoifimf^tih. 

[0043] 0^ X 0 tZ. Z\<omX-li. 0 1 C^tn 
MO S h y y~JX 9 N T 1 CDftb 0 l>Z n P n h y yi/X 
fNlrfm^bil. pMOS byyisXfPT10>ttb 
OtCpnp Yyyi/XjP lWm^ktLZ. npnb5 
yy'x^Nit^-c, -e^-Xfcy-h'NDlcDtf 

MKSl^il, XS 7^>f^-b'D 1 <07V-K 
£«tt3*TO*&. pnph7yy'X^Plt:fc^T 
fi. -ecO^-Xtcy- HND 2 C7)7i-ffi«ff v ND 2 *<eun 

[0 044] np n Yyy~JX?N lcr><— X-X* y 
^ra«£ES:V ben i:L. pnph7>^Pl^- 
X-x5-y^ra«S$rV bep i: ^^-b'Dl, D 
2&t/7>EfflSJn:S^ R 1 , R 2 . R 3ti. 01 IZtfc? 

fyyy^d&bmfkVrb-fhb. me^yyym^ 
^Ta^^yriEVcu saf±.m7yyyvsy <:iz 
(4. we*Uv ND , -v ben -v D1 ) . (V ND2 +v 
bep +v D2 ) i:^r-l»o 

[0045] ifc. npnh7y^^Nl(7)X*7? 

^r-f^r-h'^isttr. A73^T in t P npb 

^7>-riHjSSK±3V^-r, /-HND 1 fcND 2<7)W£V 
ndi i:V ND2 JWtl.tft«nMOSb7yyX^N 
T2I1 npnh7Vy'X^4/;Upnpb7yyX^ 

yyi?x?NTi b^-i^-b'D l bcoimmfa. MX/ 

t l zyj*-b'D2b vyy : Jx*PT\ bnmwm&z 
d 2 tf*ti?tinmmj±v cc M. imm&G NDm^zm 
TTijz&nztih. 

[0046] 

[0®^m#^iKBfl] 

[01] *f|Bfl(cflift ^ ^ yr(US8<^-||^®5r^:-r 
0SS0T'fe.S. 
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[02 ] milZ^7yVT®m)-7 : 7V7~SBMWZ 
[04] ULTTLVyJst-kfyyy'mffi&M^t: 



[as] meizTKtfyvTm&wyyzrmEsmz 
[09] ?7V7®&<nm<r>m**-t®$i,mx*h&. 

NT 1 , NT2-nMOSh7y^?, PTl-pM 
OSY7> : JX? ^ Rl, R2, R3. RIO, R12 
-mm?. Dl. D2-^-f*-H, DRV1, DR 
V2-H7-fA'- BUF1, BUF2, BUF3, B 
UF4, BUF5- V\'.y7r. TL-«9fiKi8HL CL 
PI, CLP2, CLP3, CLP4. CLP5-?5 
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CND 



[01] 




Vcc- 



[02] 
1BEH (V), 



17] 



Vc,= 0.7V 
I ^ 



Vcc 



tgtft I (mA) 



(a) Vb ^OV 




Vcc- 



Tin 

V 



GND- 



[06] 



I Nl 



, Dl 








, D2 


O 




v ND2 — ^ 


J PI 






<R3 



ND2 



Vcc- 





\ 
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\ 

V OJ ,> 2.6V 


V^ 0.7V 
I -> 








mm i (mA) 



(b) V B = 2.0V 




' GND + V D 
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[05] [08] 





(51) Int. CI. 7 

H 0 3 K 19/0944 
H 0 4 L 25/02 



f»re F I (##) 

H0 3K 19/094 A 



BH02 BH04 BH06 BH07 
BH15 BH19 CD08 DF07 

AB02 AB11 AC03 AC04 
AC18 

AA11 AA40 BB17 BB23 
BB52 DD02 DD13 DD25 
DD57 FF07 FF08 
AA13 AA18 DD04 HH01 
LL06 



F^-A(##) 5F038 BE08 
BH13 
EZ20 

5J032 AA04 
AC17 

5J056 AAOO 
BB46 
DD28 

5K029 AA02 
JJ08 
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